Recently completed excavations at the site of El Palenque in Mexico's Valley of Oaxaca have recovered the well-preserved remains of a palace complex dated by associated radiocarbon samples and ceramics to the Late Formative period or Late Monte Albán I phase (300-100 BC), the period of archaic state emergence in the region. The El Palenque palace exhibits certain architectural and organizational features similar to the royal palaces of much later Mesoamerican states described by Colonial-period sources. The excavation data document a multifunctional palace complex covering a maximum estimated area of 2,790 m 2 on the north side of the site's plaza and consisting of both governmental and residential components. The data indicate that the palace complex was designed and built as a single construction. The palace complex at El Palenque is the oldest multifunctional palace excavated thus far in the Valley of Oaxaca.
archaic states | royal palaces | Mesoamerican archaeology T he palace is the seat of government where the ruler governs and resides. It is a distinguishing and lasting characteristic of state societies. State societies feature a centralized, hierarchical, and internally specialized administrative organization, whereas the centralized and hierarchical administrative organization of prestate societies is not internally specialized (1) . When the firstgeneration states evolved from prestate societies, the royal palace made its appearance in the archaeological record, along with other indicators of state organization. In a cross-cultural analysis, Sanders (2) noted the evolutionary significance of the palace as a measure of a state society's organization and the authority of its ruler. He determined that although the chiefs of prestate societies could summon a considerable workforce to construct temples and other public buildings, they could not summon the manpower to construct their own residences. By contrast, the rulers of large, socially stratified states comprised a specialized ruling class of men and women who had the authority and the labor force to commission monumental palaces for themselves.
In his study of the palaces associated with archaic states, Flannery (3) identified several types of palaces. He interpreted some palaces as places of governmental assembly, largely administrative in function. Other palaces were largely residential in nature. Most intriguing were multifunctional palace complexes with large entry courts that controlled access to their differentiated sectors: audience halls, throne rooms, and shrines; kitchens, workshops, and storage facilities; and the private residential quarters for the royal family and their servants.
Here we address the antiquity of multifunctional palaces in Mesoamerica with a discussion of the results of our excavations at the archaeological site of El Palenque near San Martín Tilcajete in Mexico's Valley of Oaxaca, the Zapotec heartland (Fig. 1 ). This paper describes the palace complex that we excavated on the north side of El Palenque's plaza and reports the associated 14 C dates that span the Late Formative period or Late Monte Albán I phase (300−100 BC). We propose that this palace complex comprised both governmental and residential components, where the ruler not only resided but also conducted the affairs of state. The evidence of such a multifunctional palace is concurrent with other archaeological indicators of a firstgeneration state in Oaxaca, now recognized as among the earliest archaic states to have emerged in Mesoamerica (4) .
Palace Complexes of Later Mesoamerican States
Ethnohistoric descriptions of the palaces of later Mesoamerican states underscore the multifunctional nature of the royal palace. The most complete data pertain to the palaces of 15th and 16th century Aztec rulers in the Basin of Mexico (5) . Upon ascending the throne of Texcoco in 1431, Nezahualcoyotl built his monumental palace (uei tecpan), depicted on a plan (Mapa Quinatzin) drawn in 1542 and described by Alva Ixtlilxóchitl in ca. 1600 (6) . Estimated to have extended some 1,037 × 821.5 m (ref. 5, p. 27 ), Nezahualcoyotl's palace complex dominated Texcoco's plaza. A passageway led into an entry court, the palace's largest space, where fires burned continually in braziers. Here Nezahualcoyotl's lords and allies assembled in highly ranked order to deliberate consequential matters. The court was flanked by differentiated halls and platforms reached by ascending one of three stairways and passing through colonnaded porticos, some hidden behind curtains hanging at their entrances. These halls of varying sizes and degrees of exclusivity were designed for royal councils, where administrative, judicial, and military decisions were made. A central stairway led from the court to the ruler's dais and mat throne, from which he presided over public audiences and performed official duties. A side door allowed councilors private access to the ruler. Storerooms contained the ruler's insignia and a kettledrum, armor, weapons, and tribute items. Nezahualcoyotl's living quarters were in the palace's interior, reached by a labyrinth of passageways and blind alleys. The royal residence consisted of multiple patios and large, exquisitely decorated rooms. Here lay bedrooms for the ruler, the queen, and other women, lavatories, and kitchens. East of the palace extended the royal gardens with many water fountains and
Significance
The emergence of the earliest states is a major research problem in anthropology. A key archaeological manifestation of states is the royal palace. Excavations at the site of El Palenque have recovered the oldest-known palace in the Valley of Oaxaca, Mexico. The palace displays similarities to the royal palaces of historically documented Mesoamerican states. It was a multifunctional palace, composed of courts and buildings where government officials assembled to conduct state affairs, as well as the ruler's residential quarters. We propose that the palace complex was built in a single large-scale construction effort. A series of radiocarbon dates indicates that the El Palenque palace complex was in use during the 300-100 BC period of archaic state emergence in Oaxaca.
canal-fed pools and reservoirs, all enclosed by more than 2,000 bald cypress trees; the ruler's baths lay within garden mazes.
Early in his reign (1502−1520), Motecuhzoma Xocoyotl built his palace in the Aztec capital of Tenochtitlán. A plan of the palace appeared in the Codex Mendoza, drawn by native artists and scribes and annotated by a Franciscan priest at the request of Spanish viceroy Antonio de Mendoza in 1541 (7). Juan de Torquemada's description of the monumental palace was published in 1615 (8). Motecuhzoma's palace fronted the main plaza and covered an entire city block that is estimated to have measured 200 × 200 m (5). Its entry courtyard was the largest of its three patios; there hundreds of lords arrived each day and sat on mat stools to await the day's deliberations. Around the entry courtyard extended many halls, one measuring an estimated 45.7 × 15 m, and some 100 rooms, 7.6 m on a side, furnished with lavatories (ref. 8, p. 405) . The palace was built in a single construction effort of whitewashed masonry construction with walls of polished translucent stone and woodwork of white cedar, palm, cypress, and pine. The Codex Mendoza plan depicts the palace's principal halls, two council halls at ground level, where judicial matters were deliberated. A central staircase led to Motecuhzoma's dais and throne, where he sat in audience and pronounced judgment-possessing the supreme authority to issue a death sentence (9) . Flanking the central throne room and the palace's inner courtyards were guesthouses for visiting lords and allies (7) . The ruler's private quarters included bedrooms for the ruler, his female consorts and servants, a kitchen, a dining room for him and his elders, and a personal oratory where he offered his ritual sacrifices. One of the palace's patios had a fountain fed by fresh water brought by an aqueduct from the Chapultepec springs (8) .
Certain architectural, functional, and organizational characteristics of these Aztec palaces can be used to inform the archaeological investigation of earlier prehistoric palace complexes. The palace complexes of Aztec rulers were adjacent to the temple precincts, but they were architecturally distinct units. Calnek (10) demonstrated that Motecuhzoma Xocoyotl's palace in Tenochtitlán was strictly segregated from the ceremonial precinct and outranked the ceremonial precinct in its architectural prominence and secular authority. The uei tecpan of Aztec rulers had clearly defined governmental and residential sectors. Bernardino de Sahagún characterized Aztec palaces as "the house of the ruler, or the government house." Aztec rulers' palaces were "very large," and they occupied a prominent location, making them "very high," sometimes within walled enclosures (11) . Many were built as a single construction according to a unitary design, rather than growing by accretion over time (5, 12) . They were elaborate in their design and in the use of fine materials for their construction. The palaces of Aztec rulers featured a large entry courtyard (tecpan itoalco) that served as a reception hall or court, from which stairways and passageways provided restricted access to the many adjoining, functionally differentiated, and ever more exclusive halls (tecutlatoloia). Raised above the court was the ruler's dais, on which his throne (tlatoca icpalli) stood. The royal residence was located deep in the interior of the palace complex or at a higher elevation (13) . The ruler's residential quarters extended over multiple patios with bedrooms for the royal entourage, sacrificial altars, kitchen and dining facilities, servants' quarters, and washrooms. The canals and reservoirs associated with the palaces of Aztec rulers also might be detected in the archaeological record of earlier prehistoric palace complexes. Overall, the royal palaces' hierarchically differentiated components, specified by the Nahuatl terms used to describe them, reflect the centralized, hierarchical, and internally specialized administration of the state (11, 14, 15) .
Ethnohistoric data on 16th century Zapotec palaces in Oaxaca are not as detailed, but they share some of the architectural and organizational criteria of Aztec palaces. The palace of a supreme Zapotec ruler was a quihuitào or "beautiful royal palace" (16) . The Relaciones Geográficas that Spanish officials compiled for Zapotec towns between 1579 and 1581 offer some brief descriptions. Like their Aztec counterparts, Zapotec rulers resided and ruled in their palaces. One patio of the palace had a meeting hall where the ruler's most trusted councilors received visitors, officeholders, and petitioners bringing matters to the court. The councilors presented the issues brought before them to the ruler in a separate patio of the palace. In those instances when the ruler granted an audience in his throne room, the visitors observed strict rules of decorum as they addressed the ruler seated on his mat. The ruler reached most decisions after practicing divinatory rituals and offering sacrifices (17-19). Juan de Córdova's dictionary lists the Zapotec terms for the royal court, the meeting halls, the ruler's throne, and the many lords and diverse officials who assembled there (16) .
Palace Complex at El Palenque
El Palenque is one of three archaeological sites near San Martín Tilcajete in the Ocotlán-Zimatlán subregion of the Oaxaca Valley where we have carried out intensive mapping, surface collecting, and horizontal excavations since 1993 (Fig. 1) . We have proposed that El Palenque became the first-order center of an independent state that emerged in the Ocotlán-Zimatlán subregion in the Late Monte Albán I phase (300-100 BC) (Fig. 2) , following the burning and abandonment of the previous paramount center's plaza downslope and across a barranca at El Mogote near the end of the Early Monte Albán I phase (500-300 BC) (20) . Our excavations at El Mogote and El Palenque have exposed the plans of major buildings bordering their plazas, allowing us to assess when key institutions of this independent state made their first appearance.
On the east side of El Palenque's plaza our excavations in 2009-2011 revealed a temple precinct built on a natural promontory measuring ca. 5,000 m 2 . The temple precinct was made up of three multiroom temples facing west behind a walled enclosure (Fig. 3) . Behind the temples lay specialized activity areas, ritual features, and residences for the full-time priests who served there. The 14 C dates associated with the temple precinct's differentiated components span the Late Monte Albán I phase; the earliest conventional radiocarbon date of 2,200 ± 50 B.P or 250 ± 50 BC and a 2-σ calibrated range of 390-110 BC was obtained from a charcoal fragment recovered in the construction fill (β-202178) of the largest temple platform (21) . We have argued that the Ocotlán-Zimatlán polity centered at El Palenque resisted domination by the expansionistic Monte Albán state, centered in the Oaxaca Valley's Etla-Central subregion, until the first century BC All three temples were destroyed by fire in the early years of the Monte Albán II phase (100 BC-AD. 200), as were the priests' residences behind them, as evidenced by the conventional radiocarbon dates obtained from fragments of charcoal recovered in the carbonized abandonment deposits (21) . The sudden abandonment of the temple precinct was marked by the careless interment of an adult individual of indeterminate sex in the firebox of one of the priests' residences.
Our excavations in Area I (1997-2000) and in Area H (2014) on the north side of El Palenque's plaza have exposed a palace complex that extended over more than 2,000 m 2 ( Fig. 3) . A large patio and adjoining masonry buildings and pavements in Area H covered an area of 860 m 2 some 4 m above the plaza and functioned as a place of governmental assembly, or court. From the court an intervening stepped platform and stairway led up to a palatial residence and adjoining pavements and to platforms in Area I, which occupied 850 m 2 on the highest ground 10 m above the plaza (22) . All the buildings and patios and pavements that comprised the palace complex were built as a single unit of construction, aligned to 17°east of magnetic north.
A broad staircase at the centerline of the plaza's northern edge offered access from the plaza floor to the palace complex's largest patio, which we designated the "Colonnaded Court" ( We recovered a few notable ceramic artifacts in the Colonnaded Court (Fig. 4) . On the burned floor of the corridor directly in front of the doorway into Structure 40 lay the smashed remains of a gray hollow ceramic brazier. It represented a seated anthropomorphic figure with a herringbone design incised at its neck, an appliqué crescent with incised decorations at one shoulder and a cavity in its lap. The fill inside the brazier contained some unidentifiable bone fragments, and a few unidentifiable bone fragments were also recovered from the associated matrix. In a burned deposit of ash and stone blocks belonging to the toppled Column 8 were the fragments of another gray hollow anthropomorphic brazier (Fig. 6) . Missing its head, the figure wears a cloak decorated with incised sacrificial daggers (23) . Near the southwest corner of the corridor in front of Structure 38 we recovered a gray hollow urn fragment, the head of a named male individual wearing an elaborate feather headdress that bears the incised "Water" glyph and a duckbill-shaped mouth mask (Fig. 7) . A small residue of red pigment remained in his right eye. A recognizable section of rope from a gray urn turned up on the corridor in front of Structure 39 (Fig. 4) . The occurrence of these braziers and urns in the Colonnaded Court reflect the lighting of braziers and the attendant ceremonies celebrated there. A midden of carbonaceous soil behind Structure 39's southeast corner (Feature 101) contained five obsidian blade fragments, five fragments of gray ceramic bottles with bridge spouts, the spoon-shaped handle of a gray ceramic ladle, and five ceramic griddle (comal) fragments. Also discarded in Feature 101 were the possible canine of a peccary (Pecari tajacu), some unidentifiable mammal bone fragments, and two fragments of a large marine mollusk.
The Structure 38 platform led from the Colonnaded Court west and upslope in two broad steps to the top of this 1-m-tall platform with a six-course masonry retaining wall on its northern side. A small charcoal fragment recovered from the mud mortar on the face of this northern wall yielded a conventional radiocarbon date (β-415842) of 2,090 ± 30 B.P. or 140 ± 30 BC with a 2-σ calibrated range of 195-40 BC (Table S1 ). The stepped platform extended west to a vertical masonry retaining wall of the Area I platform. Where the Structure 38 platform met the vertical retaining wall of the Area I platform lay a 2.8-m-wide stone masonry staircase of at least six steps that connected the Colonnaded Court to the palatial residence atop the Area I platform (Fig. 5) . A piece of charcoal (β-415843) exposed on the mud mortar of the staircase's southern face dated to 2,030 ± 30 B.P. or 80 ± 30 BC with a pair of 2-σ calibrated ranges of 105 BC-AD 30 and AD 40-50 (Table S1 ). The staircase's two lowest steps extended another 2 m to access an alcove on its northern side, measuring 2.3 × 2 m and raised almost half a meter above the Structure 38 platform. The alcove faced east toward the Colonnaded Court. On the alcove's burned lime-stucco floor we recovered fragments of a large ceramic basin (apaxtle) with a rim diameter of 52 cm and the gray ceramic hollow figurine fragment or effigy bottle fragment of an old male figure with a pair of wrinkles on each side of his mouth. Just east of the staircase and alcove we plotted a gray ceramic urn fragment, probably from an anthropomorphic figure's headdress or attire (Fig. 4) . Deposits south of the staircase and its southeastern base contained the remains of dogs (Canis familiaris) and other dog-sized mammals.
The staircase provided access to the palatial residence in Area I through a narrow passageway exposed at the eastern edge of Area I, which we designated the "East Accessway" (Fig. 4) . The passageway led to the East Pavement, a flagstone-paved courtyard flanked on three sides by low stone masonry platforms (Structures 21, 15, and 22) that rose 30-40 cm above the paved floor. The East Pavement may have functioned as the ruler's throne hall, where he received officeholders, petitioners, and emissaries who were granted an audience with him. The southern porch of Structure 15 and the pair of low platforms on either side of it could have served as the dais and raised benches for the ruler and his visitors. The mat-impressed adobe fragments recovered in the East Pavement attest to use of palm-fiber mats here. At the center of the East Pavement was a stone-lined firebox (Feature 56). Alongside the firebox lay blackened fragments of a gray ceramic brazier, bell-shaped with oval openings on its sides from which smoke could emerge and some incised decoration beneath the vent holes. Similar bell-shaped braziers with vent holes were used in fire rituals at the contemporaneous Mixteca Alta center of Monte Negro in the highlands northwest of the Oaxaca Valley (24) . The occurrence of the firebox and of multiple ceramic braziers and urns in the East Pavement reflect the lighting of fires and the attendant ritual activities performed here (Fig. 4) . Among them was a gray ceramic urn fragment of a jaguar's gaping mouth and a brazier fragment showing an eye with a heavy, upturned eyebrow, both attributes related to representations of the Zapotec supernatural Cociyo or Lightning (25, 26) . In Structure 15 we recovered the gray hollow head of a male wearing a notched, tripartite headdress with incised motifs and a duckbill-shaped mouth mask (Fig. 8) . He likely represents the same costumed individual depicted on the urn fragment recovered in the Colonnaded Court (Fig. 7) . Consistent with the ritual sacrifices practiced by 16th century Zapotec rulers in reaching and carrying out decisions on important matters (19) is the recovery of human cranial fragments from the East Pavement, on the porch of Structure 15, which could have formed the ruler's dais, and on the paved courtyard in front of the adjoining low platforms.
Structure 15 may have functioned as a pantry for the preparation of feasts that emphasized the consumption of meat, in view of the abundance of faunal remains here, some burned: deer (Odocoileus virginianus), peccary (Pecari tajacu), cottontail rabbit (Sylvilagus floridanus, Sylvilagus cunicularius), turkey (Meleagris gallopavo), dog (Canis familiaris), opossum (Didelphis marsupialis), jackrabbit (Lepus mexicanus), and dove (Zenaidura macroura). Together with the faunal remains recovered in three of the proveniences from the northwest corner of Structure 15 and the midden directly outside it to the west were human remains, some burned. The human remains consisted of fragments of crania, maxillae, molar teeth, and cervical vertebrae.
There were two flagstone-paved surfaces near the East Pavement from which the ruler could have presided over public ceremonies in the plaza below. A 1-m-wide diagonal masonry stairway provided access from the East Pavement down to the Southeast Pavement. Although this pavement was highly eroded along its southern and eastern edges, the paved flooring that remained consisted of a 1.5-m-wide band of sloping flagstones on its northern and western sides that framed a recessed pavement measuring 3 and 4 m, respectively. At the southern edge of the residential palace lay a platform with a paved surface (Structure 8), which measured 12.2 × 5 m. Reached by a step on its northern side from an inner corridor, the paved platform overlooked the plaza (Fig. 4) .
The palatial residence itself (Structure 7) was directly adjacent to the East Pavement, but access to it was indirect. A step at the southern end of the East Pavement led up into a narrow corridor. An entrance off this corridor to the right was the single point of entry into Structure 7 (Fig. 4) . The residence measured 16 × 16 m and was built of stone masonry foundations that supported walls of adobe bricks, some of the lower courses of which were still preserved. Eight rooms were arranged around an interior patio that measured 8 × 8 m. The carbonized beam fragments found in the burned abandonment deposits overlying the floors of the rooms support the view that the rooms were roofed with wooden beams. Three of the rooms had staircases leading into the patio, including the 2-m-wide diagonal masonry staircase from Room 2 that served as the entrance to the residence. This staircase's risers had traces of lime stucco covering them, as did many of the floors of the rooms and the patio surface, although they were generally discolored from burning. The lime stucco preserved on the bottom course of the southern masonry wall of Room 5 indicates that the walls of the residence were originally coated with lime stucco.
There is evidence that the residential palace was built in a single construction effort by at least three different work groups, in a preconceived and centrally directed effort. Three different types of adobe bricks, differentiated by color and texture, were still in place atop some of the stone foundations at the western end of the palace, where the effects of postoccupational erosion had been less severe (22) . The first type was a fine-grained white brick used exclusively in the construction of Room 7, the largest room. The second medium-grained brick was a plain or gray white brick that we observed in Rooms 5 and 6, along the exterior northern wall of Structure 7, and in the interior and western wall of Room 1. The third coarse-grained tan brick was used for building the exterior southern wall of Structure 7, the walls of adjacent Structure 14, and the Structure 8 platform.
The distribution of the three types of adobe bricks agrees with the proposition that one work group built Room 7, another work group built the northern part of Structure 7, and a third group built the southern exterior wall of Structure 7, neighboring Structure 14, and the Structure 8 platform. A useful date for the construction of Structure 7 derives from a charcoal sample (β-147540) that was embedded in the mud mortar of the exterior eastern stone masonry wall of Room 3. It yielded a conventional radiocarbon date of 2,300 ± 80 B.P. or 350 ± 80 BC and a pair of 2-σ calibrated ranges of 740-710 BC and 530-180 BC (Table S1 ).
The eight rooms of the residential palace displayed some differences in size and evident function. Farthest from the entrance with no direct access from the patio lay the largest room, Room 7, which had an interior that measured 7.28 × 3.1 m. Not only was Room 7 the sole room built of fine white adobe bricks; it was also furnished with two stone-masonry columns (Features 42 and 43) to support the roof. Only the column bases, 40 cm in diameter, remained. Room 7 is a suitable candidate for the ruler's bedroom. Room 3, across the patio, could be accessed by a 2-m-wide staircase. In postabandonment times, some of Room 3's contents spilled out onto the staircase and patio. A gray effigy brazier was among the restorable vessels we recovered by the lower step of the staircase (Fig. 9) . The brazier depicts the heavy upturned eyebrows, flat nose, and snarling mouth with prominent canines of the Zapotec supernatural Cociyo, or Lightning (25, 26) . Traces of the original red pigment coating its surface are visible.
Rooms 5 and 6 also had access from the patio. On the floor of Room 6 lay a ground-stone mano and metate and fragments of a ceramic jar. Room 5 had a mano and fragments of a ceramic griddle (comal) on its floor, associated with the preparation of food. Two ceramic brazier grips with anthropomorphic faces rendered with clay appliqué and slashes and gouges, similar to rudimentary anthropomorphic figures of this time period recovered in Tomb 111 at Monte Albán and in Tomb 3 at Monte Negro, were recovered in Room 5 (24, 27) . A fragment of charcoal (β-143354) lying on the floor of Room 6 dated to 2,110 ± 60 B.P. or 160 ± 60 BC with a pair of 2-σ calibrated ranges of 360-280 BC and 240 BC-AD 20 (Table S1 ). Structure 14, which was directly adjacent to the residential palace and reached by a corridor, may have been a storeroom, because four smashed ceramic vessels, two of them large storage jars, and two groundstone manos were recovered from this structure (Fig. 4) . A large fragment of a carbonized roof beam on the surface of this corridor between Structures 7 and 8 produced a conventional radiocarbon date (β-143351) of 2,080 ± 60 B.P. or 130 ± 60 BC with a pair of 2-σ calibrated ranges of 350-310 BC and 210 BC-AD 55 (Table S1 ). In view of the multiple fragments of carbonized beams exposed here, it is likely that the corridor was roofed.
A multichambered hearth lined by adobes (Feature 50) lay along the western edge of Structure 7's patio. The hearth's fill contained the carbonized remains of maize (Zea mays) and minuscule splinters of unidentifiable faunal remains. Three groundstone metates and a mano and a number of restorable ceramic jars, braziers, and bowls lay in an ashy deposit that covered the limestucco patio floor. The patio functioned as the palace's kitchen. A small fragment of charcoal (β-143355) from that ashy deposit yielded a conventional radiocarbon date of 1,970 ± 60 B.P. or 20 ± 60 BC and a 2-σ calibrated range of 100 BC-AD 140 (Table S1 ). This date probably pertains to the final loads of firewood burned in the hearth before the abandonment of Structure 7.
Another function of the open patio was to collect and channel rainwater. Rain runoff from the roofs of the eight rooms of Structure 7 reached the patio floor by way of trough-shaped drain spouts (some ceramic and some of polished stone), one of which we recovered at the southwestern corner of the patio surface. At the center of the patio lay the remains of a flagstonepaved surface (ca. 4.4 × 3.2 m), which served as an impluvium to catch and direct rainwater into a stone-lined and lidded drain (Feature 45) at its northeastern corner (Fig. 4) . The use of pavements and drains for collecting and diverting rainwater was practiced at the contemporaneous center of Monte Negro (24) . We determined that the Feature 45 drain carried water under Room 4 at Structure 7's northeast corner and under the northwest corner of the adjacent Structure 15, before heading downslope to the east (Fig. 4) .
It is likely that the Feature 45 drain, whose intake was in the patio of the palatial residence, made its way downslope and supplied rainwater to a much larger impluvium in the palace complex, the Northwest (NW) Pavement of Area H. The NW Pavement, reached from the Colonnaded Court by a four-tiered diagonal masonry staircase, extended over 10.2 × 9.6 m. We exposed a stone-lined and lidded drain (Feature 105) that appeared in the western edge of the Area H excavation, above a six-course masonry retaining wall that delimited the western side of the NW Pavement (Fig. 5) . We excavated several square meters to trace more of the Feature 105 drain's course, enough to determine that it originated upslope to the west. The drain traversed a niche in the retaining wall, at the base of which lay a large stone basin that was set into the floor of the NW Pavement to receive the water. The stone basin was a box-shaped receptacle with interior dimensions of 44 × 37.9 cm and was 20 cm deep; it had a broad everted rim decorated with scalloped edges and fine incised lines. A trough-shaped drain tube emerged from the stone basin to carry water across the flagstone pavement to the east. While excavating the Feature 105 drain, we discovered that the recessed niche marked the center of a 6.5-m-long platform that bordered the NW Pavement, on which stood a small (Table S1 ). On the floor of the shrine lay six restorable ceramic jars and bowls and a marine bivalve shell (Megapitaria squalida). We recovered two additional radiocarbon samples (β-421814, β-421815) directly east and below Structure 41 from abandonment deposits of toppled, burned adobe walls and carbonized posts lying on the NW Pavement. A sample of chunks of charcoal (β-421814) was associated with a smashed gray ceramic (G.12) incised bowl-a type highly diagnostic of the Late Monte Albán I phase (300-100 BC) (27, 28)-lying on the pavement; it dated to 2,190 ± 30 B.P. or 240 ± 30 BC with a 2-σ calibrated range of 360-170 BC (Table  S1 ). The β-421815 sample was taken from a carbonized post fragment; it yielded a conventional radiocarbon date of 2,180 ± 30 B.P. or 230 ± 30 BC and a 2-σ calibrated range of 360-170 BC (Table S1 ). Both dates probably derive from the wooden posts and beams used in the construction of Structure 41.
The Feature 105 drain traversed the gently sloping flagstone pavement and emptied water into a cistern (Feature 112) at the center of the NW Pavement. Our exploratory trenches revealed that the cistern had been dug into bedrock to a depth of ∼1 m and extended over an area of 5.5 × 5 m. We estimate that the Feature 112 cistern had a potential capacity of 13,000 L. Small fragments of charcoal recovered at the bottom of the cistern (β-421816) yielded a conventional radiocarbon date of 2,110 ± 30 B.P. or 160 ± 30 BC and a 2-σ calibrated range of 200-45 BC (Table S1 ). In the process of outlining the NW Pavement's flagstones before drawing them, we recovered charcoal (β-421817) from the mud mortar matrix, which dated to 2,100 ± 30 B.P. or 150 ± 30 BC and a 2-σ calibrated range of 200-45 BC (Table S1) .
At the northeast corner of the Feature 112 cistern lay the intake of a stone-lined and lidded drain (Feature 114), which regulated the water level in the cistern and conveyed excess water for a distance of 19 m to the Northeast (NE) Pavement (Fig. 4) . Long sections of trough-shaped drain tubes lay within the Feature 114 drain. Another stone-lined and lidded drain also emptied into the NE Pavement. The stone-sided and lidded drain (Feature 104) exposed at the northeast corner of the Colonnaded Court traversed beneath the diagonal corner of the Structure 39 annex and directed water into the southwestern corner of the NE Pavement. This flagstone-paved impluvium (8.4 × 6.6 m) at the northeast corner of Area H lay 1.75-2 m lower in elevation than the NW Pavement. The NE Pavement consisted of two tiers of gently sloping paved surfaces surrounding a cistern (Feature 113), which at its surface measured 3.5 m on a side. This cistern was constructed of stone masonry block walls of 13 courses. The floor of the 1.1-m-deep masonry chamber was paved with large flagstones. We estimate that the Feature 113 cistern had a potential capacity of 6,400 L. Two overflow outlets regulated the water level in the cistern and directed excess water downslope to the northeast. One stone-lined and lidded drain (Feature 117) skirted the NE Pavement's lower tier on the western and northern sides for at least 5 m. The second stone-sided drain (Feature 118) was fitted with trough-shaped drain tubes and ran from the northeast corner of the pavement's lower tier for 4 m, continuing beyond the eastern edge of the excavation area.
Discussion
Our excavation data indicate that the palace complex at El Palenque was built in a large-scale construction effort according to a unitary preconceived design. It is associated with ceramics and radiocarbon dates that span the Late Monte Albán I phase (300-100 BC). Located on the plaza's north side, the ruler's palace complex was spatially separate from the center's temple precinct with its temples and priests' residences, which occupied the east side of El Palenque's plaza (Fig. 3) . The palace complex was made up of governmental and residential components, which were contiguous and connected by a staircase. The public governmental sector and its associated buildings occupied the natural promontory at the plaza's central axis. The elaborate residence stood on the highest ground overlooking the plaza. The prominent location of the El Palenque palace, with the ruler's residence occupying the vantage point, is an attribute it shares with the palaces built by rulers of later Mesoamerican states (11, 13) . In its size and degree of differentiation, the El Palenque palace complex differs considerably from the ruler's residence at the nearby but earlier paramount center of El Mogote (Fig. 1) . Our excavations on the north and east sides of El Mogote's 2.2-ha plaza demonstrated that the plaza was built at the beginning of the Early Monte Albán I phase (500-300 BC) and that it was aligned to 17°east of magnetic north. On the north side of the plaza, our excavations on Mound A exposed the partial remains of a residential compound (Fig. S1) . Because of the reuse of Mound A in the Early Postclassic period (AD 900-1300), when Structure 3 was built on the mound's summit (29) , our exposures of the earlier underlying constructions were limited. Structure 10 was the principal building in Area A on the mound's summit, one that we estimate extended over 24 × 9 m. Structure 10's adobe walls stood on large stone-block foundations, and there were indications of a possible staircase on its eastern face. A sondage excavation designed to explore the stratigraphic sequence of construction of Structure 10 recovered charcoal (β-143350) at a depth of 2 m associated with its substantial construction; it dated to 2,460 ± 40 B.P. or 510 BC with a 2-σ calibrated range of 770-410 BC This radiocarbon date corresponds to the beginning of the Early Monte Albán I phase (500-300 BC). A series of rectangular structures and a patio (Structures 12 and 13 and Structures 18 and 19) were built behind Structure 10 during the Early Monte Albán I phase in what appears to represent the incremental growth of this high-status residential compound. Its residential character is reflected in the assemblage of associated artifacts, including grinding stones. Our excavation Area A-1 at the eastern base of Mound A exposed the lowest 1.55-m-tall terrace of the mound platform, on which lay the stone foundations of two structures. An indentation in the masonry retaining wall at the mound's eastern base marked a possible narrow staircase that could have ascended Mound A to reach Structure 10.
On the basis of Mound A's dimensions and the architectural plans exposed in our excavation areas, we estimate that this preeminent residential compound on the El Mogote plaza extended over a maximum area of ca. 1,240 m 2 . In the burned, sooty deposits overlying the ground surface at the southeastern corner of Mound A we recovered some large charcoal fragments (β-147541), which yielded a conventional radiocarbon date of 2,280 ± 40 B.P. or 330 ± 40 BC and a pair of 2-σ calibrated ranges of 400-350 BC and 310-210 BC This date falls near the end of the Early Monte Albán I phase, when the El Mogote plaza and the mound platforms bordering its eastern and northern sides were destroyed by burning and the plaza was abandoned.
Following the abandonment of the El Mogote plaza around 300 BC, the 1.6-ha plaza built uphill at El Palenque maintained the overall layout and orientation of the earlier center. The residential compound on Mound A at El Mogote was succeeded by the palace complex on the north side of the El Palenque plaza that covered an area of more than 2,000 m 2 , a figure that includes the intervening area between the two excavation Areas H and I (Fig. 4) . If we also include the area extending east of Area H and north of some stone foundations that we exposed at the eastern end of an exploratory trench, we compute a maximum estimated area of 2,790 m 2 for the entire El Palenque palace complex. The palace complex at El Palenque was considerably larger in size than its predecessor at El Mogote and was multifunctional in composition. Dominating the palace's governmental sector was a large entry courtyard (the Colonnaded Court), where fires burned in braziers. A roofed corridor accessed adjoining rectangular structures or halls of similar size. The palace also featured a likely throne hall (the East Pavement) removed from the public eye and accessed by ascending a staircase and passing through a corridor. The throne hall had benches for seating officials and visitors around a firebox. Here the ruler may have practiced divinatory and sacrificial rituals and hosted feasts. The ruler's residence (Structure 7), which equaled the palace's entry courtyard in size, was the palace's most private space, to which access was highly restricted. The rooms arranged around its interior patio included bedrooms, storage rooms, pantries, and a kitchen. The palace complex's differentiated components reflected a nested hierarchy of spatial-political relationships, with the palatial residence being the most privileged (5) . A water management system, composed of catchment impluvia, drains, and cisterns, linked the ruler's residence in Area I with the pavements in Area H, effectively spanning the palace complex. Moreover, the role of ritual in maintaining the flow of rainwater in the system is evidenced in the colonnaded shrine (Structure 41) and stone basin that received runoff through a stone-lidded drain that originated upslope in the patio of the palatial residence (30) . These waterworks are another indication of the palace complex's unitary design. The palace complex as a whole underscores the capacity of El Palenque's ruler to summon labor on the scale necessary for its construction. Also, the human remains that we recovered in the palace's throne hall would be consistent with the ultimate authority that rulers of later Mesoamerican states possessed in issuing death sentences and presiding over human sacrifices (6, 7, 9) .
There was no tomb in the palace complex at El Palenque, in contrast to the subfloor tombs associated with the two residential compounds we excavated in Areas P and X using the same techniques of horizontal excavation and systematic subfloor probes (Fig. 2) . This absence of a tomb in the ruler's palace is consistent with the burial practices of the rulers of later Mesoamerican states. The supreme Zapotec rulers of 16th century Teozapotlán (Zaachila) were not buried under the floor of the royal palace (quihuitào). Instead, early Colonial period sources reported their interment in a subterranean chamber at the religious center of Mitla (31) (32) (33) . Moreover, the recent archaeological discovery of an enormous carved sarcophagus lid in Tenochtitlán's temple precinct suggests that Aztec rulers were not buried in their palaces either (34, 35) .
Two palaces of the Terminal Formative period (ca. 100 BC-AD 200) show similarities to the El Palenque palace complex. At the first-tier center of Chiapa de Corzo in the upper Grijalva Valley of Chiapas, a palace (Structure 5-HI) was built on Mound 5 that included both governmental and residential components, dating to the Horcones phase (100 BC-AD 100) (36) . Atop the 4-m-tall mound, which was accessed from the plaza by a broad staircase with balustrades, lay an open courtyard and a large colonnaded reception hall, the palace's largest space. The colonnaded hall had a flat wooden roof and adobe walls coated with lime stucco; on its lime-coated floor lay smashed effigy ceramic braziers and burner bowls. A dais was raised above the reception hall. Flanking the colonnaded hall were a pair of rooms and paved courts with benches, reached by corridors. At the rear of the palace was a residential component that included a dining room, pantries, a kitchen, storerooms, and two sunken storage chambers whose fill contained some trough-shaped drain stones. No burials were recovered in the palace, which was destroyed in a conflagration at the end of its occupation (37) . Another governmental palace (Structure 17) was built on Mound 8 at the northern end of the plaza of San José Mogote, a second-tier center in the Oaxaca Valley during the Monte Albán II phase (100 BC-AD 200). A broad staircase led from the plaza to the top of the 8-m-tall mound platform, which had a colonnaded entry porch with six columns that were coated with lime stucco. An entrance through Structure 17's massive façade of adobe walls upon large upright stone foundations allowed access into a large sunken patio or reception hall, the palace's largest space, hidden from the plaza. A fragment of a hollow gray ceramic effigy urn was recovered on its lime-stucco floor, and a trash pit outside the building's corner contained fragments of ceramic urns, braziers, and bottles with bridge spouts. A flagstone pavement flanked the sunken patio on its western side; any palace additions to the north had long since eroded down the mound's northern slope (38) .
Conclusions
The palace complex excavated at El Palenque is consistent with the archaeological expectations of a royal palace where the ruler carries out the affairs of state and resides. It was large in size, covering more than 2,000 m 2 on the north side of El Palenque's plaza. It was a multifunctional palace, differentiated into governmental and residential components. The colonnaded entry courtyard was the palace's nexus, where officials and visitors would have assembled. Corridors and stairways led to adjoining buildings and pavements. A central staircase provided access to the ruler's residential palace, which was situated on the highest ground. One of the courtyards in the residential palace probably functioned as the ruler's throne hall, where he and his councilors met to reach decisions, partake of feasts, and perform ritual sacrifices. The ruler's residential quarters occupied a separate courtyard that was restricted in its access and offered privacy. Elaborate in its construction, the royal residence comprised sleeping rooms, storage rooms, pantries and kitchen facilities.
We propose that the palace complex was built according to a preconceived design as a single large-scale construction. A central staircase connected the governmental and residential components, and a water management system underlay the entire complex. The palace underscores the El Palenque ruler's ability to amass considerable manpower for its construction. The palace's differentiated ground plan reflects the centralized, hierarchical, and internally specialized administration of a state. The radiocarbon dates associated with the palace complex span the Late Monte Albán I phase of the Late Formative period (300-100 BC), a time period for which there is considerable evidence of state organization in the Valley of Oaxaca (4, 21) . This 2,300-year-old palace is the oldest multifunctional palace excavated to date in the Valley of Oaxaca and is a key indicator of the early state society that emerged there at this time.
